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soils under baby corn (Zea mays L) cultivation

A ANUPAMA, G RAJASREE and ANNA EMMANUEL

Department of Agronomy, College of Agriculture (KAU)
Vellayani, Thiruvanathapuram 695522 Kerala, India
Email for correspondence: anuajay1995@gmail.com

© Society for Advancement of Human and Nature (SADHNA)

Received: 06.07.2020/Accepted: 20.08.2020

ABSTRACT

A field experiment was conducted at College of Agriculture, Vellayani, Thiruvananthapuram, Kerala to find out the
effect of organic nutrition on chemical and biological properties of the red loam soils under baby corn cultivation.
Treatments comprised different sources of organic nutrition such as vermicompost, coirpith compost and poultry
manure along with in situ green manuring and biofertilizer (PGPR mix I) application. In the control treatment
inorganic fertilizers (NPK 135:65:45 kg/ha) were applied. Poultry manure application along with in situ green
manuring recorded higher available N content in soil after the experiment while poultry manure with application of
PGPR mix I recorded higher available P content. The available potassium content of soil was higher when
vermicompost was applied along with PGPR mix I. Application of organic manures together with biofertilizer (PGPR

mix I) resulted in enhanced microbial activity in the soil.
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INTRODUCTION

Organic farming is a holistic way of farming
and it is one of the several approaches suggested to
meet the objective of sustainable agriculture (Rajamani
2018). Organic sources have become an established
means for restoring soil health through enhanced
microbial activity in the soil and the benefits on soil
chemical and biological properties vary considerably
with the organic sources. Organic farming is done to
release nutrients to the crops for increased sustainable
production in an eco-friendly and pollution-free
environment. It aims to produce crop with a high
nutritional value.

Organically produced crops have more
demand compared to conventional crops and baby corn
being a high value crop, quality is important than
quantity and hence integration of organic and
biofertilizers assumes significance. With this
background the present study was aimed at finding
out the effects of organic nutrition practices on chemical
and biological properties of the soil under baby corn
cultivation.

MATERIAL and METHODS

The study consisted of a field experiment
which was conducted at the instructional farm of the
College of Agriculture, Vellayani, Thiruvananthapuram,
Kerala. The experiment was laid out in randomized
block design with ten treatments replicated thrice. The
treatments were T : Vermicompost, T,: Coirpith
compost, T,: Poultry manure, T,: In situ green manuring
with cowpea + vermicompost, T.: In situ green
manuring with cowpea + coirpith compost, T : In situ
green manuring with cowpea + poultry manure, T.:
Vermicompost + PGPR mix I, T,: Coirpith compost +
PGPR mix I, T,: Poultry manure with PGPR mix I
and T : NPK 135:65:45 kg/ha (control) as inorganic
fertilizers. The organic sources were applied as basal
on nitrogen equivalent basis (NPK 135:65:45 kg/ha)
(Mavarkar 2016). In case of control treatment, N and
K were applied in 2 split doses, half as basal and
remaining half at 25 DAS and full quantity of P was
given as basal.

For in situ green manuring, cowpea was raised
in the field and incorporated at 50 per cent flowering
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stage. Baby corn was sown two weeks after the
incorporation of cowpea. PGPR mix I was applied as
seed treatment (treating the moistened seeds with
PGPR @ 30 g per kg seed) followed by soil application
@ 110 g/m?*(mixture of dry cow dung and PGPR mix
I'in 50-1 ratio) at sowing and 15 DAS. Nutrient content
of organic manures was evaluated (Table 1).

Observations were made on available N, P, K
and microbial count in the soil after the experiment.
Available N content of soil samples was analysed using
alkaline permanganate method suggested by Subbiah
and Asija (1956). Available K content was estimated
by extracting the soil sample with neutral normal
ammonium acetate and estimated using flame
photometer (Jackson 1973). Available P content of soil
sample was analysed using alkaline permanganate
method suggested by Subbiah and Asija (1956).

Population of microbes (bacteria, fungi,
actinomycetes, azospirillum and phosphobacteria) in the
soil was estimated using serial dilution technique. Soil
samples from different treatments were taken and
sieved in a 2 mm mesh. One gram of the soil was
suspended in 90 ml sterilized water and serial dilutions
of the suspensions were prepared by further dilutions.
The dilution and plating were done aseptically in a
laminar air flow chamber (Herbert 1990).

RESULTS and DISCUSSION

The organic nutrition treatments significantly
influenced chemical and biological properties of the
soil. The nutrient content of the soil and microbial
count were enhanced by the organic nutrition
practices.

There was a general increase in the available
nitrogen status and decrease in the available phosphorus
and potassium in the soil after the experiment
(Table 2). The in situ green manuring of cowpea along
with poultry manure application (T,) recorded the
highest available nitrogen content (397.15 kg/ha) in soil
which was on par with T, (380.43 kg/ha) and T, (376.78
kg/ha). The treatment T, (application of poultry
manure and PGPR mix I) recorded the highest
available phosphorus content (68.80 kg/ha) after the
experiment. The highest available potassium content
in soil (212.50 kg/ha) was recorded with the
treatment T, (application of vermicompost and
PGPR mix I) which was on par with T, (193.30 kg/
ha) in which in situ green manuring along with
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vermicompost application was done. Poultry manure
had a moderately higher nitrogen and phosphorus
content (Table 1).

The mineralization pattern of poultry manure
has indicated that nearly 60 per cent of the nitrogen in
the manure is present as uric acid which quickly changes
to ammoniacal form (Smith 1950). When green
manuring has preceded the poultry manure application
it would have further added more nitrogen to the soil
through decomposition of proteinous substances in the
legume enriching the available nitrogen in the soil. The
favourable effect of PGPR on rhizosphere
modification and increased phosphatase activity
(Gunes et al 2015) would have resulted in enhanced
available P content in the soil. The vermicompost is
rich in potassium and its application along with PGPR
would have released more plant available potassium
to the soil since the PGPR is a consortium of
microorganisms including the K solubilizing bacteria
to supply all the major nutrients.

The treatments with biofertilizer (PGPR mix
D) recorded higher microbial count in the soil compared
to other treatments (Table 3). Higher count of bacteria
(83 x 10" CFU/g soil) and Azospirillum (11.14 x 10°
CFU/g soil) was recorded in the treatment where
poultry manure with PGPR mix I was applied. When
vermicompost was applied along with PGPR mix 1, it
recorded the higher fungal (29.67 x 105 CFU/g soil)
and phosphobacterial population (37.67 x 10° CFU/g
soil) after the experiment.

PGPR mix I is a consortium of component
cultures viz Azospirillum lipoferum, Azotobacter
chrococcoum, Bacillus megaterium and B
sporothermodurans for supplementing the major
nutrients as reported by Gopi et al (2020). Pujiastuti
etal (2018) reported that the application of poultry
manure has several benefits including the soil organic
matter enrichment. The soil organic matter serves
as a source food for the microorganisms in the soil.

Uz and Tavali (2014) in their study also
suggested that vermicompost is an excellent source
of organic matter and supports higher microbial
population and its diversity. These manures along
with the application of PGPR mix I, which modifies
the mineral status of the crop rhizosphere through
the secretion of amino acids, organic acids and other
compounds might have stimulated the microbial activity
of the soil which is evident from the results of the
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Table 1. Nutrient content of organic manures and green manure applied

Organic source Nutrient content (%)
N P K
Vermicompost 1.31 1.21 1.55
Poultry manure 1.87 1.08 2.04
Coir pith compost 1.10  0.05 1.01
Green manure cowpea 2.30  0.09 1.90

T,: Vermicompost, T,: Coirpith compost, T,: Poultry manure, T,: In situ green manuring with cowpea + vermicompost, T.: In situ green
manuring with cowpea + coirpith compost, T,: In situ green manuring with cowpea + poultry manure, T_: Vermicompost + PGPR mix
I, T,: Coirpith compost + PGPR mix I, T,: Poultry manure with PGPR mix I and T, : NPK 135:65:45 kg/ha (control)

Table 2. Effect of organic nutrition on chemical properties of soil

Treatment pH EC Organic Available N AvailableP  Available K
(dS/m)  carbon (%) (kg/ha) (kg/ha) (kg/ha)
T, 5.53 0.117 1.050 271.79 61.83 181.95
T, 5.62 0.130 1.027 258.34 61.87 162.80
T, 5.60 0.130 1.200 376.78 61.37 154.33
T, 5.71 0.127 1.013 380.43 63.57 193.30
T, 5.83 0.130 1.180 355.87 64.40 164.44
T, 5.82 0.117 1.063 397.15 61.97 162.93
T, 5.74 0.110 1.147 263.42 65.23 212.50
T, 5.41 0.123 1.327 355.41 61.90 168.81
T, 5.60 0.120 1.013 359.66 68.80 167.74
T, 5.80 0.130 1.320 267.60 58.47 155.90
SEm+ 0.008  0.007 0.020 7.17 0.79 10.19
CD,,; NS NS NS 21.440 2.362 30.500
Initial status ~ 5.21 0.260 1.02 268.06 86.21 223.56

T,: Vermicompost, T,: Coirpith compost, T,: Poultry manure, T,: In situ green manuring with cowpea + vermicompost, T.: In situ green
manuring with cowpea + coirpith compost, T,: In situ green manuring with cowpea + poultry manure, T_: Vermicompost + PGPR mix
I, T,: Coirpith compost + PGPR mix I, T,: Poultry manure with PGPR mix I and T, : NPK 135:65:45 kg/ha (control)

Table 3. Effect of organic nutrition on microbial count in the soil

Treatment Microbial count (CFU/g of soil)

Bacteria ~ Fungi  Actinomycetes Azospirillum Phosphobacteria

(107 (10  (10%) (10 (109
T, 49.64 16.73  22.67 2.17 15.67
T, 46.00 17.33  26.86 1.34 13.66
T, 49.12 19.96  23.68 1.66 12.00
T, 56.67 20.33  22.69 2.64 12.33
T, 47.64 2433 23.66 1.35 14.67
T, 49.66 2232 24.56 1.66 11.33
T, 80.00 29.67  24.00 10.56 37.67
T, 79.46 20.23  26.00 8.46 29.67
T, 83.00 19.72  27.79 11.14 32.00
T, 30.00 1426  19.67 0.67 1.67
SEm+ 4.54 0.27 0.05 0.64 1.66
CD, 1.182 0.649 NS 1.910 4.971

T,: Vermicompost, T,: Coirpith compost, T,: Poultry manure, T,: In situ green manuring with cowpea + vermicompost, T.: In situ green
manuring with cowpea + coirpith compost, T,: In situ green manuring with cowpea + poultry manure, T.: Vermicompost + PGPR mix
L, T,: Coirpith compost + PGPR mix I, T,: Poultry manure with PGPR mix I and T, : NPK 135:65:45 kg/ha (control)
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present study. There was a drastic reduction in the
microbial population in case of control treatment
wherein nutrients were applied through inorganic
fertilizers. This may be due to the suppressing effect
of fertilizer source on the microbial community as
suggested by Staley et al (2018) who reported
decreased microbial diversity in agricultural soils
amended with urea. The present study revealed that
the application of organic manures (vermicompost, coir
pith compost and poultry manure) with other organic
sources (in situ green manuring with cowpea and
PGPR mix I) enhanced the chemical and biological
properties of the soil through the improved soil nutrient
content and microbial activity.
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